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0(7+2'2/2*<�� 7KLV� FURVV-VHFWLRQDO� FRPSDUDWLYH� VWXG\� ZDV� FRQGXFWHG� IURP� 6HSWHPEHU� ����� WR� 
$XJXVW� ����� DW� WKH� 'HSDUWPHQW� RI� 3K\VLRORJ\�� 8QLYHUVLW\� RI� 6LQGK� LQ� FROODERUDWLRQ� ZLWK� /LDTXDW� 
8QLYHUVLW\�+RVSLWDO�+\GHUDEDG��)RXU�KXQGUHG�SUHJQDQW�IHPDOHV�DJHG�EHWZHHQ����WR����\HDUV��DGPLWWHG�
WR�GHOLYHU�D�EDE\�DW�*\QDH�DQG�REVWHWULFV�GHSDUWPHQW��/80+6��+\GHUDEDG�-DPVKRUR�ZHUH�VHOHFWHG�E\�
SXUSRVLYH�UDQGRP�VDPSOLQJ��ZRPHQ�DJHG�EHORZ����DQG�DERYH�����ZLWK�PXOWLSOH�SUHJQDQFLHV��VWLOO�ELUWKV��
WKUHDWHQHG�DERUWLRQ�KDYLQJ�KLVWRU\�RI�FKURQLF�GLVHDVH��DQG�ZLWK�GUXJ�DEXVH�ZHUH�H[FOXGHG�IURP�VWXG\��
)HPDOHV�DJHG�EHWZHHQ���-���ZKR�ZHUH�KDYLQJ�VLQJOHWRQ�SUHJQDQF\�ZHUH� LQFOXGHG� LQ� WKLV�VWXG\��$IWHU�
REWDLQLQJ�ZULWWHQ� FRQVHQW�� FRPSOHWH�EORRG�SLFWXUH� �&%&��ZDV�SHUIRUPHG�� LQ�'LDJQRVWLF� DQG�5HVHDUFK�
/DERUDWRU\� /80+6�� WKUHH� SDUDPHWHUV� RI� DQWKURSRPHWU\� ZKLFK� LQFOXGH� ZHLJKW�� OHQJWK�� DQG� KHDG� 
FLUFXPIHUHQFH�RI�WKH�EDELHV�ZHUH�PHDVXUHG� 
5(68/76��7KH�UHVXOWV�ZHUH�JHQHUDWHG�E\�XVLQJ�6366�����IRU�VWDWLVWLFDO�GDWD�DQDO\VLV��7KH�SUHYDOHQFH�RI�
DQHPLD�ZDV� ������������ ,Q� DQHPLF�JURXS�����������EDELHV�ERUQ�ZHUH� ORZ�ELUWK�ZHLJKW�� DQG�ZHUH� OHVV�
WKDQ��UG�SHUFHQWLOH��DQG����������EDELHV�ERUQ�ZHUH�OHVV�WKDQ��UG�SHUFHQWLOH�OHQJWK�IRU�DJH��WKH�ELUWKZHLJKW�
RI� EDELHV� LQ� DQHPLF� PRWKHUV� LV� ����NJ������ VLJQLILFDQWO\� �3�� �������� OHVV� WKDQ� QRQ-DQHPLF� JURXS�
����NJ������� 7KH� ELUWK� OHQJWK� RI� EDELHV� LV� ����FP� ������ VLJQLILFDQWO\� �3��������� OHVV� WKDQ� QRQ-DQHPLF�
JURXS�����FP�������6LPLODUO\��WKH�KHDG�FLUFXPIHUHQFH�ZDV�����FP�������RI�WKH�DQHPLF�PRWKHU¶V�EDELHV��
VLJQLILFDQWO\��3����������OHVV�WKDQ�QRQ-DQHPLF�JURXS�����FP������ 
&21&/86,21��,W�LV�FRQFOXGHG�WKDW�WKH�PDWHUQDO�KHPRJORELQ�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�LQWUDXWHULQH�
JURZWK�RI�WKH�QHRQDWHV��DIIHFWLQJ�WKHLU�DQWKURSRPHWULF�LQGLFHV�VLJQLILFDQWO\� 
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$QHPLD� LV� D� SUHGRPLQDQW� GLVRUGHU� LQ� ZRUOG� LQ� 
GHYHORSHG� DV�ZHOO� DV�XQGHU�GHYHORSHG�FRXQWULHV��LW� LV�
KLJKO\� SUHYDOHQW� LQ� SUHJQDQF\��DQG� OHDGLQJ� FDXVH� RI�
PDWHUQDO� DQG� IHWDO� GHDWKV��� � 5LVN� IDFWRUV� IRU� LURQ� 
GHILFLHQF\� DQHPLD� �,'$�� LQ� SUHJQDQF\� LQFOXGH� SRRU�
GLHW��� LQIHFWLRXV� GLVHDVH� DQG� JDVWULF� GLVRUGHUV��� 
1XWULWLRQDO�GHILFLHQF\�GXULQJ�LQWUDXWHULQH�OLIH�DIIHFWV�QRW�
RQO\�WKH�ERG\�FRPSRVLWLRQ��EXW�DOVR�WKH�OLQHDU�JURZWK���
7KH� FRQWULEXWLQJ� IDFWRUV� FDQ� DOVR� EH� VRFLDO� FDXVHV��
OLNH� HDUO\� PDUULDJH�� SUHJQDQF\� DW� D� \RXQJ� DJH�� DQG�
SRRU� VSDFLQJ� EHWZHHQ� VXFFHVVLYH� SUHJQDQFLHV��� 
$QHPLD� LQ�SUHJQDQF\� LV� KHPRJORELQ� �+E�� OHYHO� ������
J�'O��� �7KH�:+2� FXWRIIV� IRU� DQHPLD� LQ� SUHJQDQF\� LV� 
�-���J�GO� IRU�PLOG���-��J�GO� IRU�PRGHUDWH��DQG�����J�GO�
IRU�VHYHUH�DQHPLD���$QHPLD�LV�XVXDOO\�WKRXJKW�WR�EH�D�
FRPPRQ� LVVXH� LQ� SUHJQDQF\�� WKH� IHWDO� RXWFRPH� FDQ�
KDYH� GHWULPHQWDO� HIIHFWV� GXH� WR� DQHPLD�� OLNH� JURZWK�
UHWDUGDWLRQ�� DQG� SUHWHUP� ELUWK��� 7KH� $QWKURSRPHWULF�
SDUDPHWHUV� LQ� QHRQDWHV� LV� D� KHOSIXO� WRRO� WR� PDQDJH�
EDE\¶V� JURZWK� ZKLFK� LV� FKHDS� DQG� QRQ-,QYDVLYH� 
PHWKRG�WR�DVVHVV�VL]H�DQG�H[WHQW�RI�ERG\�� WKDW�FRXOG�
EH� LQIOXHQFHG� E\� PDWHUQDO� GLHW� SDWWHUQ�� IRRGV� DQG�

GULQNV� WKH\� FRQVXPH�� DQG� GDLO\� OLIHVW\OHV���� 
$QWKURSRPHWU\� LV� UHOLDEOH� IRU� PRQLWRULQJ� PHGLFDO� 
FRQGLWLRQV�� DQG� PRQLWRULQJ� YDULRXV� FRQJHQLWDO� 
DQRPDOLHV����7KLV�VWXG\�ZDV�GRQH�WR�VHH�WKH�HIIHFW�RI�
DQHPLD� GXULQJ� SUHJQDQF\� RQ� IHWDO� RXWFRPH� ZLWK� 
UHJDUG�WR�DQWKURSRPHWULF�PHDVXUHPHQWV� 

0(7+2'2/2*< 

$� FURVV� VHFWLRQDO� FRPSDUDWLYH� VWXG\� ZDV� FRQGXFWHG�
IURP� 6HSWHPEHU� ����� WR� $XJXVW� ����� DW� WKH�
GHSDUWPHQW� RI� 3K\VLRORJ\� 8QLYHUVLW\� RI� 6LQGK� LQ�
FROODERUDWLRQ� ZLWK� /LDTXDW� 8QLYHUVLW\� +RVSLWDO�
+\GHUDEDG�� )RXU� KXQGUHG� SUHJQDQW� IHPDOHV� ZHUH�
VHOHFWHG� E\� FRQYHQLHQW� UDQGRP� VDPSOLQJ�� DJHG�
EHWZHHQ����WR����\HDUV��DQG�ZHUH�DGPLWWHG�WR�GHOLYHU�
D�EDE\�DW�*\QDH�DQG��REVWHWULFV�GHSDUWPHQW���/80+6��
+\GHUDEDG�� -DPVKRUR�� :RPHQ� OHVV� WKDQ� ���� DQG�
DERYH� ��� \HDUV� ZLWK� WKH� KLVWRU\� RI� FKURQLF� GLVHDVH��
WKUHDWHQHG� DERUWLRQ� PXOWLSOH� SUHJQDQFLHV� �IHPDOH� 
KDYLQJ� VLQJOHWRQ� SUHJQDQF\� ZHUH� LQFOXGHG� LQ� WKLV�
VWXG\�IHPDOHV� ZLWK� WZLQ� SUHJQDQF\� RU� PRUH� ZHUH� 
H[FOXGHG��VWLOO�ELUWKV��DQG�GUXJ�DEXVH�ZHUH�H[FOXGHG� 
$IWHU� REWDLQLQJ� ZULWWHQ� FRQVHQW�� SUHJQDQW� IHPDOHV�
FRPSOHWHG�D�VFKHGXOH�RI�JHQHUDO�SK\VLFDO�H[DP��EORRG�
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GUDZV�� DQG� TXHVWLRQQDLUHV�� 3XOVH�� EORRG� SUHVVXUH��
DQG� JHQHUDO� SK\VLFDO� H[DPLQDWLRQ� ZDV� SHUIRUPHG� E\�
VWDQGDUG� SURWRFROV�� 7KH� TXHVWLRQQDLUH� FRQVLVWHG� RI�
GHPRJUDSKLF�DQG�VRFLRHFRQRPLF�LQIRUPDWLRQ� 
%ORRG� VDPSOHV� RI� �PO� ZHUH� FROOHFWHG� IURP� HDFK� 
SDUWLFLSDQW� E\� WKH� FKLHI� LQYHVWLJDWRU� RI� VWXG\� �EHIRUH�
GHOLYHU\� DQG� VWRUHG� LQ� WXEHV� �$7/$6-/$%29$&� 
,WOLDQR�� FRQWDLQLQJ� ('7$�$.�('7$�� DV� DQ� 
DQWLFRDJXODQW��DW�'LDJQRVWLF�DQG�5HVHDUFK�/DERUDWRU\�
/LDTXDW� 8QLYHUVLW\� RI� 0HGLFDO� 	� +HDOWK� 6FLHQFHV�� WLOO�
WHVWV� SHUIRUPHG� � FRPSOHWH� EORRG� SLFWXUH� �&%&�� ZDV�
SHUIRUPHG�E\�XVLQJ�&%&�KHPDWRORJ\�DQDO\]HU�&HOOWDF�
$OSKD� 0(.-����� E\� 1LKRQ� .RKGHQ� *HUPDQ\�� LQ� 
VWHULOL]HG� FRQGLWLRQ� LQ� 'LDJQRVWLF� DQG� 5HVHDUFK� 
/DERUDWRU\� /LDTXDW� 8QLYHUVLW\� RI� 0HGLFDO� 	� +HDOWK� 
6FLHQFHV�� 7KUHH� SDUDPHWHUV� RI� DQWKURSRPHWU\� ZHUH�
PHDVXUHG� IRU� DOO� WKH� EDELHV�� ZKLFK� LQFOXGHV� ZHLJKW��
OHQJWK�� DQG� KHDG� FLUFXPIHUHQFH�� 7KH� PHDVXUHPHQW�
ZDV�GRQH�LPPHGLDWHO\�RQ�WKH�GD\�WKH�EDE\�ZDV�ERUQ��
:HLJKW� RI� WKH� QDNHG� QHZERUQ� EDELHV� ZDV� WDNHQ� RQ�
ZHLJKLQJ� VFDOH�� OHQJWK� RI� WKH� EDELHV� ZDV� WDNHQ� ZLWK�
QRQ-VWUHWFK� PHDVXULQJ� WDSHV�� VLPLODUO\� WKH� KHDG� 
FLUFXPIHUHQFH� ZLWK� WKH� VDPH� WDSH� LQ� D� PDQQHU� WKDW�
WDSH�ZDV�SDVVHG�DURXQG�WKH�ZLGHVW�SDUW�RI� WKH�KHDG��
)HWDO�JURZWK�ZDV�DVVHVVHG�XVLQJ�UHIHUHQFH�FKDUWV�IRU�
ELUWK�ZHLJKW�DQG�OHQJWK�IRU�JHVWDWLRQDO�DJH��DQG�LQIDQWV�
ZHUH� FDWHJRUL]HG� ORZ� ELUWK� ZHLJKW� DQG� OHQJWK� ZKHQ�
WKHLU� ELUWK� ZHLJKW�� DQG� OHQJWK� LV� ��UG� SHUFHQWLOH� IRU� 
JHVWDWLRQDO�DJH� 
'DWD� DUH� SURYLGHG� DV� SHUFHQWDJH�� DYHUDJHV� �� 6'�� 
'DWD� ZHUH� DVVHVVHG� E\� XVLQJ� 6366� ����� �,%0�� 
,QFRUSRUDWLRQ�� 86$�� �6WDWLVWLFDO� SDFNDJH� IRU� VRFLDO� 
VFLHQFHV��� GDWD� SUHVHQWHG� DV� PHDQ�� SHUFHQWDJHV��
VWDQGDUG� GHYLDWLRQ�� 7KH� TXDQWLWDWLYH� GDWD� ZDV� 
DQDO\VHG�XVLQJ�VWXGHQW¶V�W-WHVW�DQG�WKH�TXDOLWDWLYH�GDWD�
ZHUH�DQDO\VHG�RQ�&KL-6TXDUH��)LVFKHU�H[DFW�WHVW��DQG�
3HDUVRQ� WHVW�� 5HVXOWV� ZLWK� S������ ZHUH� FRQVLGHUHG�
VWDWLVWLFDOO\�VLJQLILFDQW� 

5(68/76� 

7RWDO� ���� SUHJQDQW� PRWKHUV�� RXW� RI� ���� SUHJQDQW� 
IHPDOHV� ����������� ZHUH� IRXQG� QRQ-DQHPLF�� ���
��������ZHUH�DQHPLF��7KH�QHZERUQ�ZHUH�����PDOHV��
DQG����� IHPDOHV�� ,Q�DQHPLF�JURXS�����������EDELHV�
ERUQ�ZHUH�ERUQ�ORZ�ELUWK�ZHLJKW��DQG������������ZHUH�
RI�QRUPDO�ZHLJKW��,Q�WKH�QRQ-DQHPLF�JURXS�����������
ZHUH�IRXQG�WR�EH�ORZ�ELUWK�ZHLJKW������������ZHUH�RI�
QRUPDO�ELUWK�ZHLJKW��DV�VKRZQ�LQ�7DEOH-,�� 
,W�VKRZV�WKH�KHPRJORELQ�VWDWXV�VLJQLILFDQWO\��3���������
DIIHFWV� WKH�ZHLJKW� IRU� DJH� SHUFHQWLOH� RI� WKH� QHZERUQ��
ZKHUH� ���������� RI� WKH� EDELHV� DUH� OHVV� WKDQ� �UG� 
SHUFHQWLOH� LQ� WKH� DQHPLF� JURXS�� DQG� ���������� ZHUH�
EHORZ��UG�SHUFHQWLOH�LQ�QRQ-DQHPLF�JURXS� 
,Q� 7DEOH-,,�� LW� LV� VKRZQ� WKDW�� LQ� DQHPLF� PRWKHUV� ��

���������DUH�PLOGO\�DQHPLF��ZLWK����������� ORZ�ELUWK�
ZHLJKW� EDELHV�� DQG� ���������� QRUPDO�ZHLJKW� EDELHV��
$� QXPEHU� RI� ������������ ZHUH� PRGHUDWHO\� DQHPLF�
ZLWK�����������ORZ�ELUWK�ZHLJKW�DQG�����������QRUPDO�
ELUWK�ZHLJKW�� ��� ������ZRPHQ�ZHUH� VHYHUHO\� DQHPLF�
ZLWK� ���������� ORZ� ELUWK� ZHLJKW� DQG� ����������� 
QRUPDO� ELUWK� ZHLJKW�� 7KH� &KL-6TXDUH� YDOXH� LV� �������
DQG� S� YDOXH� ������� ZKLFK� VKRZV� VWDWLVWLFDOO\� 
VLJQLILFDQW� GLIIHUHQFH� IRU� ELUWK� ZHLJKW� DPRQJ� PLOG��
PRGHUDWH�DQG�VHYHUHO\�DQHPLF�ZRPHQ� 
,Q�7DEOH�,,,�DQHPLF�JURXS����������EDELHV�ERUQ�ZHUH�
GHFUHDVHG�OHQJWK�L�H��OHVV�WKDQ��UG�SHUFHQWLOH�OHQJWK�IRU�
DJH�� DQG� ����������� ZHUH� RI� QRUPDO� OHQJWK�� ,Q� WKH�
QRQ-DQHPLF� JURXS�� ��������� ZHUH� IRXQG� WR� KDYH� 
GHFUHDVHG� OHQJWK�������������ZHUH�RI�QRUPDO� OHQJWK��
VKRZLQJ� KHPRJORELQ� VWDWXV� VLJQLILFDQWO\� �3�� ������ 
DIIHFWV�WKH�OHQJWK�IRU�DJH�SHUFHQWLOH�RI�WKH�QHZERUQ� 
7DEOH-,9� VKRZV� ELUWK� ZHLJKW� RI� EDELHV� LQ� DQHPLF� 
PRWKHUV� ZKLFK� LV� ����� NJ������ VLJQLILFDQWO\� �3��
�������� OHVV� WKDQ� QRQ-DQHPLF� JURXS� ����� NJ�������
7KH� ELUWK� OHQJWK� RI� EDELHV� ZDV� ����FP������ 
VLJQLILFDQWO\� �3��������� OHVV� WKDQ� QRQ-DQHPLF� JURXS�
����FP������� 6LPLODUO\�� WKH� KHDG� FLUFXPIHUHQFH� ZDV�
����FP������ RI� WKH� DQHPLF� PRWKHU¶V� EDELHV� 
VLJQLILFDQWO\� �3�� �������� OHVV� WKDQ� QRQ-DQHPLF�
JURXS����FP������ 
,Q� 7DEOH� 9�� VWURQJO\� VLJQLILFDQW� FRUUHODWLRQ� ZDV� 
REVHUYHG� EHWZHHQ� WKH� DQWKURSRPHWULF� LQGLFHV� RI� WKH�
QHZERUQ�ZLWK�WKH�+HPRJORELQ�RI�WKH�PRWKHUV��VKRZLQJ�
WKHUH� LV� LQFUHDVH� LQ� WKH�ELUWK�ZHLJKW�DQG� OHQJWK�RI� WKH�
QHZERUQ� ZLWK� LQFUHDVH� LQ� KHPRJORELQ� OHYHOV� RI� 
PRWKHUV� 
7$%/(�,��%,57+�:(,*+7�)25�$*(�3(5&(17,/(�
,1�$1(0,&�$1'�12-$1(0,&�027+(56 

7$%/(�,,��%,57+�:(,*+7�2)�1(21$7(6� 
$&&25',1*�72�7+(�'(*5((�2)�$1$(0,$�2)�
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7KH�SUHYDOHQFH�RI� WKH� DQHPLD� LQ�SUHJQDQW�ZRPHQ� LQ�
WKLV�VWXG\�ZDV� IRXQG� WR�EH��������ZKLFK� LV� OHVV� WKDQ�
ZKLFK�ZDV�IRXQG�LQ�,QGLD���������DQG�1LJHULD���������

EXW�JUHDWHU� WKDQ� ,UDT��������DQG�6RXWK�$PHULFD�����
���� ,Q� WKLV� VWXG\�� WKH�PHDQ�ELUWK�ZHLJKW� DQG� VWDQGDUG�
GHYLDWLRQ�DPRQJ�WKH�DQHPLF�JURXS�ZDV�IRXQG�DV������
NJ�������ZKLFK� LV� LQ� FORVH� DSSUR[LPDWLRQ�ZLWK� ,QGLD���

DQG�%DQJODGHVK����KDYLQJ�ELUWK�ZHLJKW�RI������NJ�����
DQG�����NJ�����UHVSHFWLYHO\��,Q�D�VWXG\�GRQH�E\�6XNUDW�
%��������LW�ZDV�VKRZQ�WKDW�KHPRJORELQ�OHVV�WKDQ����J�
GO� LQFUHDVHV�WKH�ULVN�RI�ORZ�ELUWK�ZHLJKW� LQIDQWV��ZKLFK�
LV�FRQVLVWHQW�ZLWK�WKH�SUHVHQW�VWXG\�  
&RQVLVWHQW�WR�WKH�UHVXOWV�RI�1DLU�%� ��������LQ�WKLV�VWXG\�
QR� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ� 
DQWKURSRPHWU\�DQG�ELUWK�ZHLJKW�RI� LQIDQWV�HLWKHU�PDOH�
RU� IHPDOH�� ,Q� WKLV� VWXG\�� WKH� DQHPLD� VLJQLILFDQWO\� 
DIIHFWHG� WKH� ELUWK� ZHLJKW� DQG� OHQJWK�� ZKLFK� LV� 
FRQVLVWHQW� WR� WKH� VWXG\� LQ� %DJKGDG� ,UDT���� EXW� 
LQFRQVLVWHQW�ZLWK�WKH�UHVXOWV�RI�6ULQLYDV�3���������DQG�
$EH\VHQD�&��������WKDW�VKRZHG�WKDW�WKHUH�LV�QR�HIIHFW�
RI�PDWHUQDO� DQHPLD� RQ� WKH� DQWKURSRPHWULF� LQGLFHV� RI�
QHZERUQ�� 
,Q� WKLV�VWXG\� WKH�FRUUHODWLRQ�EHWZHHQ�KHPRJORELQ�DQG�

ELUWK�ZHLJKW��ELUWK�OHQJWK�DQG�KHDG�FLUFXPIHUHQFH�ZHUH�
VLJQLILFDQW��VKRZLQJ�ZLWK� WKH� LQFUHDVH�RI�PDWHUQDO�+E�
OHYHO� WKH� ELUWK� ZHLJKW� DQG� OHQJWK� RI� WKH� QHZERUQ� ZLOO�
DOVR�LQFUHDVH�ZKLFK�LV�DOVR�VXJJHVWHG�E\�$O-+DMMLDK�1�
�������� VKRZLQJ� VWURQJ� FRUUHODWLRQ� EHWZHHQ�PDWHUQDO�
KHPRJORELQ�ZLWK�ELUWK�ZHLJKW� 

&21&/86,21 

,W� LV� FRQFOXGHG� IURP� WKLV� VWXG\� WKDW� WKH� PDWHUQDO� 
KHPRJORELQ�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�LQWUDXWHULQH�
JURZWK�RI�WKH�QHRQDWHV��DIIHFWLQJ�WKHLU�DQWKURSRPHWULF�
LQGLFHV�VLJQLILFDQWO\� 

5(&200(1'$7,216 

,W�LV�UHFRPPHQGHG�WKDW�WKH�VDPH�VWXG\�SDWWHUQ�VKRXOG�
EH� UHSHDWHG� ZLWK� ODUJHU� VDPSOH� VL]H� WR� DVFHUWDLQ� WKH�
UHVXOWV� 

$&.12:/('*0(17 

$OO� WKH�$XWKRUV�WKDQN�WKH�VWDII�DQG�GXW\�GRFWRUV�RI�DOO�
IRXU�*\QDH� �2EV�GHSDUWPHQWV�RI�/LDTXDW�XQLYHUVLW\�RI�
0HGLFDO� DQG� +HDOWK� 6FLHQFHV�� GXULQJ� WKH� VWXG\� 
SURFHGXUH��IRU�WKHLU�DVVLVWDQFH�DQG�IDFLOLWDWLRQ� 
(WKLFDO� SHUPLVVLRQ�� 8QLYHUVLW\� RI� 6LQGK�� 
'HSDUWPHQW� RI� SK\VLRORJ\� ,5%� OHWWHU� 1R�� 3K\VLRO�
,5%������GDWHG��-�-�������� 

&RQIOLFW�RI� LQWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW�
LQ�DXWKRUV� 
)XQGLQJ�� 7KHUH�ZDV�QR� IXQGLQJ� IURP�DQ\� DJHQF\�
RU�LQVWLWXWLRQ� 
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6KDK�7��0DQXVFULSW�ZULWLQJ 
:DUVL�-��$QDO\VLV�	�LQWHUSUHWDWLRQ�RI�GDWD 
/DJKDUL�=��6WXG\�FRQFHSW��GHVLJQ 

5()(5(1&(6 

�� =HUIX� 7�� 8PHWD� 0�� %D\H� .�� 'LHWDU\� 'LYHUVLW\� 
'XULQJ�3UHJQDQF\�LV�$VVRFLDWHG�ZLWK�UHGXFHG�ULVN�
RI� 0DWHUQDO� $QHPLD�� 3UHWHUP� 'HOLYHU\�� DQG� /RZ�
%LUWK� :HLJKW� LQ� D� 3URVSHFWLYH� &RKRUW� 6WXG\� LQ� 
5XUDO�(WKRSLD��$P�-�&OLQ�1XWU��������������������
-����GRL����������DMFQ������������ 

�� *UDFH� 6�� 0JRQJR� 0�� +DVKLP� 7+�� .DWDQJD� -��
6WUD\-3HGHUVVHQ� %�� 0VX\D� 6�� $QDHPLD� LQ� 
SUHJQDQF\��3UHYDOHQFH�� ULVN� IDFWRUV�� DQG�DGYHUVH�
SHULQDWDO�RXWFRPHV�LQ�1RUWKHUQ�7DQ]DQLD��$QHPLD��
������ ������ ��������� GRL�� �������������������
��� 

�� $FKHEH�0��*DIWDU-*YLOL� $�� +RZ� ,� WUHDW� DQHPLD� LQ�

7D]HHQ�6KDK��-DPVKHG�:DUVL��=XOILTDU�/DJKDUL 
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3-�9DOXH 
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9DULDEOHV 
$QHPLF�
0RWKHU¶V�
%DELHV 

1RQ�$QHPLF�
0RWKHU¶V�
%DELHV 

W-WHVW 3-9DOXH 

   

%LUWK�ZHLJKW�
�.J� ��������� ��������� ���� ������ 

%LUWK�OHQJWK�
�FP� ��������� ��������� ���� ������ 

�0HDQ�6'�� 

+HDG�&LUFXP�
IHUHQFH��FP� ��������� ��������� ���� ������ 

7$%/(�9��3($5621
6�&255(/$7,21�%(7:((1�0$7(51$/�)$&7256�$1'�%,57+�287&20(6 

0DWHUQDO�)DFWRU %LUWK�:HLJKW��.J� %LUWK�/HQJWK��&P�� 

+(02*/2%,1 
�J�GO� 3HDUVRQ¶V�FRUUHODWLRQ 3-YDOXH 3HDUVRQ¶V�FRUUHODWLRQ 3-YDOXH 3HDUVRQ¶V�FRUUHODWLRQ 3-YDOXH 

  ����� ����� ����� ����� ����� ����� 

+HDG�&LUFXPIHUHQFH��&P��� 



 

-�/LDTXDW�8QL�0HG�+HDOWK�6FL�-8/<-6(37(0%(5�������9RO�����1R���� 

SUHJQDQF\�� LURQ�� FREDODPLQ�� DQG� IRODWH�� %ORRG��
�����������������-���GRL����������EORRG-����-��-
������� 

�� %UH\PDQQ� &�� ,URQ� 'HILFLHQF\� $QHPLD� LQ� 
3UHJQDQF\�� 6HPLQ� +HPDWRO�� ��������-���� 
GRL����������M�VHPLQKHPDWRO��������������� 

�� *RQ]iOH]-/HDO�5��0DUWtQH]-9LOODQXHYD�-��$UJHQWHD�
-�� 0DUWRV-0RUHQR� *$�� ,QIOXHQFH� RI� QHRQDWDO� 
DQWKURSRPHWU\� RQ� WKH� FRPRUELGLWLHV� RI� WKHSDWLHQW�
ZLWKREHVLW\��$QDOHV�GH�3HGLDWULD��(QJOLVK�(GLWLRQ���
������ ������� ���-��� GRL���������M�DQSHGH�������
������� 

�� 6LQJDO�1�� 7DQHMD� %.��6HWLD�*��6LQJDO� ..�� )RHWDO�
RXWFRPH� LQ� SUHJQDQW� ZRPHQ� ZLWK� DQDHPLD�� 
%DQJODGHVK� -� 0HG� 6FL�� ������ ������� ��-����
GRL���������EMPV�Y��L��������� 

�� :ULJKW� 6�� (DUODQG� '�� 6DNKXMD� 6�� -XQNLQV� $�� 
)UDQNOLQ�6��3DGLOOD� /�� HW� DO��$QHPLD� LQ� SUHJQDQF\�
LQ�:HVWHUQ�-DPDLFD�� ,QW�-�:RPHQV�+HDOWK��������
������-���GRL� ���������,-:+�6������� 

�� %DQMDUL� ,�� .HQMHULü� '&�� 0DQGLF� 0/�� ,URQ� 
ELRDYDLODELOLW\� LQ� GDLO\�PHDOV� RI� SUHJQDQW� ZRPHQ�� 
-�)RRG�1XWUL�5HV����������������-�� 

�� $KPDG� 02�� .DOVRRP� 8�� (IIHFW� RI� 0DWHUQDO� 
$QDHPLD� RQ� $3*$5� 6FRUH� RI� 1HZERUQ�� -� 
5DZDOSLQGL�0HG�&ROO������������������-���� 

��� $O-+DMMLDK� 1�� $OPNKDGUHH� 0$�� 7KH� HIIHFW� RI� 
PDWHUQDO� DQHPLD� RQ� WKH� DQWKURSRPHWULF� 
PHDVXUHPHQWV� LQ� )XOOWHUP� QHRQDWHV�� $VLDQ� 
-� 3KDUP� &OLQ� 5HV�� ������ ������� ���-���
GRL����������DMSFU������Y��L�������� 

��� $EGHO-5DKPDQ�60��3DXO�,0��'HOPRUH�3��-DPHV�/��
)HDUQ�/��$W]�$0��HW�DO��$Q�DQWKURSRPHWULF�VXUYH\�
RI�86�SUH-WHUP�DQG� IXOO-WHUP�QHRQDWHV��$QQ�+XP�
%LRO�� ������ ������� ���-���� GRL���������������
������������������ 

��� 0DOKRWUD� 0�� 6KDUPD� -%�� %DWUD� 6�� 6KDUPD� 6��
0XUWK\� 16�� $URUD� 5�� 0DWHUQDO� DQG� SHULQDWDO� 
RXWFRPH� LQ� YDU\LQJ� GHJUHHV� RI� DQHPLD�� ,QW� -� 
*\QHFRO� 2EVWHW�� ������ ������� ��-����� 
GRL����������V����-�������������-�� 

��� $NLQROD� 2�� )DEDPZR� $�� 7D\R� $�� 2VKRGL� <$�� 
0DWHUQDO� +DHPRJORELQ� DQG� IRHWDO� ELUWK� ZHLJKW� -�
DQ\� UHODWLRQVKLS"� 1LJHU� 0HG� 3UDFW�� ������ �������
��-����GRL���������QPS��Y��L�������� 

��� �)LJXHLUHGR� $&0*�� *RPHV-)LOKR� ,6�� 6LOYD� 5%��
&UX]�66'��3HUHLUD�0*��0DWHUQDO�$QHPLD�DQG�,URQ�
'HILFLHQF\� $QHPLD�� 6LPLODULWLHV� DQG� 6LQJXODULWLHV��
+HDOWK� &DUH�� &XUUHQW� 5HYLHZV�� ������ ��� ���
GRL�������������-������������ 

��� .XPDU� 6�� -DLVZDO� .�� 'DEUDO� 0�� 0DOKRWUD� $.�� 
9HUPD�%/��&DOI�FLUFXPIHUHQFH�DW�ELUWK��$�6FUHHQ�
LQJ�PHWKRG�IRU�GHWHFWLRQ�RI�ORZ�ELUWK�ZHLJKW��,QGLDQ�
-�&RPP�+HDOWK������������������-���� 

��� 'KDU�%��0RZODK�*��1DKDU�6��,VODP�1��%LUWK-ZHLJKW�
6WDWXV� RI� 1HZERUQV� DQG� ,WV� 5HODWLRQVKLS� ZLWK� 
2WKHU� $QWKURSRPHWULF� 3DUDPHWHUV� LQ� D� 3XEOLF� 
0DWHUQLW\�+RVSLWDO�LQ�'KDND��%DQJODGHVK��-�+HDOWK�
3RSXO�1XWU�����������������-���� 

��� 6XNUDW� %�� :LODVUHUVPHH� &�� 6LULEXPUXQJZRQJ� %��
0F(YR\� 0�� 2NDVFKDURHQ� &�� $WWLD� -�� HW� DO�� 
+HPRJORELQ� FRQFHQWUDWLRQ� DQG� SUHJQDQF\� 
RXWFRPHV��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD-DQDO\VLV��
%LR0HG�5HV�,QW�����������������-��� 

��� 1DLU� %�� 5DMX� 8�� 0HKULVKL� 51�� ,GHQWLILFDWLRQ� RI� D�
VXUURJDWH� DQWKURSRPHWULF� PHDVXUHPHQW� WR� ELUWK�
ZHLJKW� LQ�KLJK-ULVN� ORZELUWK�ZHLJKW� QHZERUQV� LQ�D�
GHYHORSLQJ� FRXQWU\�� $QQDOV� 1LJHU�0HG�� ������ ��
�������-��� 

��� $OL�60��0XUDG�$0��(IIHFW�RI�PDWHUQDO�KHPRJORELQ�
RQ� DQWKURSRPHWULF� PHDVXUHPHQWV� RI� IXOO� WHUP�
QHZO\� ERUQ� EDELHV�� ,UDTL� -�0HG�6FL�� ������ �������
���-���� 

��� 6ULQLYDV� 3�� 6ULQLYDVDQ� 3�� 7KH� 5HODWLRQVKLS� 
EHWZHHQ� 0DWHUQDO� $QHPLD� DQG� %LUWK� :HLJKW� LQ�
1HZ� %RUQ�� ,265� -� 'HQW� 0HG� 6FL�� ������ �������� 
�-���� 

��� $EH\VHQD� &�� -D\DZDUGDQD� 3�� 6HQHYLUDWQH� 5�� 
0DWHUQDO� KDHPRJORELQ� OHYHO� DW� ERRNLQJ� YLVLW� DQG�
LWV� HIIHFW� RQ� DGYHUVH� SUHJQDQF\� RXWFRPH�� $XVW� 
1� =� -� 2EVWHW� *\QDHFRO�� ������ ������� ���-��� 
GRL����������M�����-���;������������[�� 

(IIHFW�RI�0DWHUQDO�$QHPLD�RQ�WKH�$QWKURSRPHWULF�,QGLFHV�RI�1HZERUQ 

��� 
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$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�3K\VLRORJ\ 
/LDTXDW�8QLYHUVLW\�RI�0HGLFDO�DQG�KHDOWK�6FLHQFHV 
-DPVKRUR��6LQGK-3DNLVWDQ� 
(PDLO��VKDKWD]HHQ#\DKRR�FRP 
 
 

'U��-DPVKHG�:DUVL 
'HSDUWPHQW�RI�3K\VLRORJ\ 
8QLYHUVLW\�RI�6LQGK 
-DPVKRUR��6LQGK-3DNLVWDQ� 
 
'U��=XOILTDU�/DJKDUL 
'HSDUWPHQW�RI�3K\VLRORJ\ 
8QLYHUVLW\�RI�6LQGK 
-DPVKRUR��6LQGK-3DNLVWDQ� 


